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DETAILED ACTION 

Claims 1-21 are presented for examination. 



Drawings 

The drawings are objected to because the labels inside the boxes of the figures 

1-4 cannot be legibly scanned or copied. See 37 CFR 1 .84(1). 

(I) Character of lines, numbers, and letters. All drawings must be made by a 
process which will give them satisfactory reproduction characteristics. Every line, 
number, and letter must be durable, clean, black (except for color drawings), 
sufficiently dense and dark, and uniformly thick and well-defined. The weight of 
all lines and letters must be heavy enough to permit adequate reproduction. This 
requirement applies to all lines however fine, to shading, and to lines representing 
cut surfaces in sectional views. Lines and strokes of different thicknesses may be 
used in the same drawing where different thicknesses have a different meaning. 



A proposed drawing correction or corrected drawings are required in reply to the 
Office action to avoid abandonment of the application. The objection to the drawings 
will not be held in abeyance. 



Claim Objections 

Claims 1-21 are objected to because of the following informalities: The term in 
line 2 of claim 1 , " plurality of interchangeable hard macrocells" is referred to in claims 1 , 
2, and 4-7 as "said plurality". The use of the adjective 'plurality' instead of 'macrocells' 
could lead to confusion in claim interpretation since the term "af least one 
programmable logic block' line 3 can be 'more than one logic block' and therefore 'a 
plurality'. The examiner suggests using the terms 'macroceir and 'logic block' or 'said 
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macroceir and 'said logic block' instead of the terms "said plurality" or "said at least 
one". These issues exist in every claim. For example claim 20 "...employ said bus to 
test at least some of said plurality." 

Claims 9-14 are objected to for reciting "the circuit as recited in claim 8". Claim 8 
is a method of manufacturing integrated circuits. 

Appropriate correction is required. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made! 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-6, 8-13, and 15-20 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Sato et al. U.S. Patent No. 6,532,579 in view of Gupta U.S. 



Patent No. 6,681,354. 
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As per claims 1 ,8, and 15, Sato et al. substantially teach the claimed circuit and 
method of manufacturing and testing the circuit, in which, a semiconductor integrated 
circuit has a plurality of programmable logic cells where a first programmable logic unit 
and a second programmable logic unit which respectively comprise a plurality of 
programmable logic cells with storage elements and each capable of outputting an 
arbitrary logic output corresponding to an input are placed so as to interpose circuit 
blocks placed on a semiconductor chip, and the first programmable logic unit and the 
second programmable logic unit are capable of accessing in parallel. In a logic LSI like 
a system LSI configured under a CBIC (Cell Base IC) system by an arrangement of 
macrocells such as a CPU core, a RAM, etc., free spaces have been defined between 
respective circuit blocks. The total amount reaches 5 to 10% of a chip even on the 
average and might reach near 20% in the worst case. Converting it to the number of 
logic gates could yield the creation of gates approximates to four thousand to one 
hundred thousand in number. Therefore, since a test circuit for examining each in-chip 
circuit block can be configured using each of programmable logic cells provided in such 
free spaces, according to the above means, a self-examining test circuit can be formed, 
and a semiconductor integrated circuit capable of performing a non-defective product 
decision without using an expensive tester can be implemented. Since the test circuit is 
provided inside the chip, a circuit block to be tested is directly tested without being via 
other circuit blocks, and even a local circuit lying inside the circuit block can directly be 
tested. It is also possible to effect a sufficient test on an on-chip CPU or other difficult to 
test circuitry. A decoder circuit capable of selecting any of the plurality of programmable 
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logic cells, and amplifier circuits each of which writes and reads information into and 
from each storage element in the programmable logic cell selected by the decoder 
circuit, are placed at a peripheral edge portion of the semiconductor chip. Thus, an 
arbitrary logic circuit can be added after the use of internal programmable logic cells in 
each of individual chip units. The programmable logic cell constitutes a test circuit for 
examining at least one of the circuit blocks. Thus, a test circuit is constructed by use of 
internal programmable logic cells in each of individual chip units to make it possible to 
test the circuit blocks. The programmable logic cell may constitute a repairing circuit for 
mending a faulty portion, which exists in any of the circuit blocks. Figure 16 shows 
examples of bus connections of programmable logic. The wirings in the wiring areas 
VLA1, VLA2, HLA1 (figure 4) and HLA2 may be connected to signal lines constituting a 
system's bus so that the signals are supplied via the bus. (Column 1 line 62 through 
column 2 line 56, figures 4,10-12, 14, 16, and 18-19) Not explicitly disclosed by Sato et 
al. is that the programmable logic is in a block form. 

However, in an analogous art, Gupta teaches a field programmable gate array for 
use in an integrated processing system capable of testing other embedded circuit 
components in the integrated processing system. The field programmable gate array 
detects a trigger signal (such as a power reset) in the integrated processing system. In 
response to the trigger signal, the field programmable gate array receives first test 
program instructions from a first external source and executes the first test program 
instructions in order to test the other embedded circuit components in the integrated 
processing system. When testing of the other embedded circuit components is 
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complete, the field programmable gate array loads its normal operating code and 
performs its normal functions. The embedded FPGA operates as follows: 1) At power- 
up a specific BIST device or FPGA BIST code for the FPGA checks the FPGA integrity; 
2) If the FPGA passes its own self-test, a bitstream configuration (i.e., program 
instructions) representing the SoC BIST code for the remainder of the SoC chip is 
loaded into the FPGA; 3) The SoC BIST code sets up the FPGA hardware to perform 
an exhaustive hardware test of the system; and 4) Once the SoC BIST function is 
completed, the embedded FPGA can be reprogrammed to be used as a block of 
embedded reconfigurable FPGA logic. The field programmable gate array is capable of 
controlling a configurable data bus coupling the field programmable gate array to the 
other embedded circuit components in the integrated processing system. (Abstract, 
column 2 lines 10-23, and lines 50-59) Therefore it would have been obvious to a 
person having ordinary skill in the art at the time this invention was made to have used 
the programmable logic block of Gupta with the system of Sato et al. This would have 
been obvious as suggested by Sato et al. (column 2 lines 12-20). With up to 20% 
available space on the chip, it would make sense that those logic gates could be used 
to form a "block". 

As per claims 2, 9, and 16, Gupta teaches placing an optional FPGA BIST circuit 
and other peripheral circuits on the chip (column 4 lines 18-27, Figure 1). The examiner 
would like to point out that it is well known in the memory art to provide additional 
memory blocks known as 'spare' or 'redundancy' blocks in order to repair defects in the 
memories of specified chips. 
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As per claims 3, 10 and 17, Sato et al. teach "after the examination of the circuit 
blocks by the test circuit configured by the programmable logic cell has been completed, 
a semiconductor integrated circuit judged to be defective, based on the result of 
examination is removed. The programmable logic cell having constituted the test circuit 
may have a make up of a logic circuit like a custom logic circuit having a function 
desired by a user. After the examination of the circuit blocks by the test circuit has been 
finished, a portion having a defect detected by the examination may be repaired by the 
programmable logic cell having constituted the test circuit or by the programmable logic 
cell other than the same."(Column 3 line 57 through column 4 line 5) 

As per claims 4, 1 1 , and 18, Sato et al teach "Next, circuit blocks such as macro 
cells such as a central processing unit CPU, a read-only memory ROM, a static memory 
SRAM, a dynamic memory DRAM, a memory management unit MMU. a digital signal 
processor DSP, etc. which constitute the system LSI; a custom logic circuit (user logic) 
CUSTOM having a function desired bv a user : etc. are prepared (Step S2). In 
consideration of the forms and sizes of these circuit blocks, the placement of a bus BUS 
for connecting between these circuit blocks, etc., the layout of the circuit blocks on the 
semiconductor chip is determined as shown in FIG. 12 by way of example (Step S3)." 
(Column 12 line 47-57) 

As per claims 4, 1 1, and 18, Gupta teaches, "FIG. 1 illustrates processing system 
100, which includes exemplary system-on-a-chip (SoC) device 105 according to one 
embodiment of the present invention. SoC device 105 is a single integrated circuit 
comprising embedded field programmable gate array (FPGA) 115, optional FPGA built- 
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in self test (BIST) circuit 116, peripheral circuits 120 and 125, microprocessor 130. 
random access memory (RAM) 135, read-only memory (ROM) 140, configurable bus 
150, main (or system) bus 160, and bridge circuit 170. Processing system 100 is shown 
in a general level of detail because it is intended to represent any one of a wide variety 
of electronic devices, particularly consumer appliances. For example, processing 
system 100 may be a printer rendering system for use in a conventional laser printer. 
Processing system 100 also may represent selected portions of the video and audio 
compression-decompression circuitry of a video playback system, such as a video- 
cassette recorder or a digital versatile disk (DVD) player. In another alternative 
embodiment, processing system 100 may comprise selected portions of a cable 
television set-top box or a stereo receiver. Embedded FPGA 1 15 and peripheral circuits 
120 and 125, which are arbitrarily labeled Circuit Block 1 and Circuit Block 2, 
respectively, may be configured to implement any designated function in processing 
system 100. For example, peripheral circuit 120 may be a video codec and peripheral 
circuit 125 mav be an audio codec. In the ordinary operation of processing system 100. 
embedded FPGA 115 also may be a video codec, and audio codec, or some other 
functional unit, such as a bus controller for configurable bus 150. " (Column 4 lines 18- 
48) 

As per claims 5, 12, and 19, Sato et al. teach, "Each in-chip circuit block is tested 
by use of the programmable logic cell." Abstract 
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As per claims 6, 13, and 20, Sato et al. teach that the FPGA unit is used as for 
the formation of the repairing circuit at the time that the defect is found out in the circuit 
block, yields are improved. The bus lines connect the FPGA circuitry to the logic blocks 
And would necessarily be used to implement testing and repair. (Column 15 line 49 
through column 16 line 35, column 18 lines 50-60) 

Claims 7, 14, and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sato et al. U.S. Patent No. 6,532,579 in view of Gupta U.S. 
Patent No. 6,681,354 as applied to claims 1, 8, and 15 above, and further in view of 
Krick et a I. U. S. Patent No. 5,638,382. 

As per claims 7, 14, and 21 , Sato et al. and Gupta as combined above (see 
rejection of claims 1,8, and 15) substantially teach the claimed circuit and methods of 
operating and manufacturing an integrated circuit. Not explicitly disclosed in the above 
combination is a memory that stores a signature for subsequent use to place the circuit 
into operational status. 

However, in an analogous art, Krick et al. teach A processor with a built in self 
test function that provides intermediate self test results is disclosed including at least 
one logic array and a test circuit for each logic array coupled to generate a logic array 
signature during a built in self test of the processor. The processor further comprises a 
set of internal registers including a performance register that stores the logic array 
signature and a register that stores a pass/fail indication for the built in self test of the 
processor. The internal registers also store a pass/fail indication for a cache memory 
built in self test and a pass/fail indication for a constant read only memory built in self 
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test. (Abstract, figure 3, column 5 lines 6-57) Therefore, it would have been obvious to a 
person having ordinary skill in the art at the time this invention was made to have used 
the circuit/methods of Krick et al. with the systems of Sato et al. and Gupta as combined 
above. This would have been obvious as suggested by Sato et al. (column 1 lines 17- 
43) in order to implement BIST functionality without adding additional space or cost, 
since the circuit is being tested and repaired by the programmable logic cells, the test 
and repair would necessarily be implemented only once as the programmable logic cells 
are used in other functional means. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 

U.S. Patent No. 6,650,740 Zuraski et al. 

This paper teaches a programmable built-in self-test (BIST) and built-in self- 
repair (BISR) of an embedded memory (i.e., a memory formed with random logic upon a 
semiconductor substrate). A semiconductor device may include a memory unit, a BIST 
logic unit coupled to the memory unit, and a master test unit coupled to the BIST logic 
unit and the memory unit. The memory unit stores data input signals in response to a 
first set of address and control signals, and provides the stored data input signals as 
data output signals in response to a second set of address and control signals. 



U.S. Patent No. 6,691,264 



Huang 
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This paper teaches the operation of the self-test and self-repair systems is 
directed by some hardware embodiment of a finite state machine (FSM), e.g., a 
programmable logic array. Memory tests performed by the BIST may consist of writing 
a bit pattern to a portion of the memory, then reading back the contents and comparing 
them to the original bit pattern. 

"Considerations When Implementing a Design that uses an ARM Hard 
Macrocell" March 2001 Document number ARM DAI 0088A 

This document discusses the use and practical applications of designs with hard 
macrocells. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Cynthia Britt whose telephone number is 703-308-2391 . 
The examiner can normally be reached on Monday - Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert Decady can be reached on 703-305-9595. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Cynthia Britt 
Examiner 
Art Unit 2133 



